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course/s meant to empower women;
• that women friendly issues should form the main basis of the
content of the course/s that are meant to empower them;
• that flexible admission rules and policies be applied to allow
women into such centres that are meant to empower them;
• that even part-time courses for working women be offered; and
finally,
• that women-centred teaching approaches be applied so as to
create an image of a female-model in the process.
In the end, the prevailing problems regarding women are of a
national stature, or, an international one, therefore, no single person
can succeed in solving them. Seen as such, they echo memories of the
‘Bejing Conference on Women issues.’ In summing up, let us learn
from a famous idiom that says ‘teach a man, and you teach only an
individual, but teach a women, and you teach the nation.
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The teaching methodology of Outcomes-based Education is mainly
based on group work. For this reason it would be extremely difficult
for social isolates to benefit from Outcomes-based Education because
of their inability to form relationships or work together with others in
groups. In the light of this obstacle the aim of the research was to
determine the relationship between social isolation and academic
achievement at primary school level and to determine which factors
relate to social isolation in general. A sample of 180 primary school
learners from three primary schools was used in the investigation.
Academic achievement, loneliness, self-esteem, psychological well-
being, perceived physical ability and physical attractiveness were
measured. As much as 29% of the variance in academic achievement
can be explained by social isolation making it an important variable
when academic achievement is predicted at primary school level.
Negative correlations were found between social isolation and all the
other variables, especially self-esteem (r = –0.81; p < 0.01). The
implications of the findings for possible intervention are discussed.
Introduction
To become a fully developed adult one has to actualise several de-
velopmental aspects, one being the social aspect. If a child's social
development is hampered, it may not only result in social isolation, but
can also influence other developmental aspects. Broadly speaking, the
whole self-actualisation process will be affected. According to
Hancock (1986:3), "loneliness equals failure, having people around us
equals success". Since social isolation hinders a person’s psycholo-
gical well being, learners who either form poor relationships or have
difficulty in forming sound relationships with their parents, peers or
teachers, will inevitably suffer developmental restraints while others
progress towards adulthood normally.
Rubin, Chen and Hymel (1993:519) define social isolation as the
lack of social interactive behaviour and rejection or isolation by the
peer group. They draw a wider distinction between social isolates who
are rejected and those who are neglected. According to them, rejected
children are often characterised as aggressive, disruptive, bothersome
and defiant, and are seen in a categorically negative light as misfits in
the social matrix of the classroom. In contrast, the second group in-
cludes children whose isolation is not obvious. They are forgotten or
ignored and have no friends, but few complaints are heard about them.
These children are often referred to as withdrawn or neglected child-
ren. Lewis and Sugai (1993:61) define them as children who have a
low frequency of social involvement with peers during activities when
peer interaction opportunities are at their peak (for example, during
recess).
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From the available literature, "loneliness" seems to be the broad
term that embraces all the other concepts, namely "positive solitude",
"emotional" and "social isolation". According to Rae (1991:7), people
experience loneliness differently and due to the inconsistency, the
feeling of loneliness cannot be clearly identified. It is unlike an emo-
tion with distinct feelings that have observable and consistent phy-
siological reactions, such as anger, where people's blood pressure goes
up, or they clench their fists. Loneliness has no consistent, unique phy-
siological expression. Rae (1991:7) found that sufferers describe lone-
liness as anything from feelings of emptiness and boredom to the
experience of anxiety and desperation.
At present there are a significant number of children at school
who are socially isolated either through being neglected or rejected.
According to Bullock (1992:92), research indicates that approximately
6 to 11% of elementary school age children have no friends or receive
no friendship nominations from peers.
With the introduction of Outcomes-based Education in South
Africa, the ability to form relationships and work with others is of
paramount importance. The teaching methodology of this new curricu-
lum is based mainly on group work. Thus, it would be extremely dif-
ficult for social isolates to benefit from this new type of education
because of their inability to form relationships or work together with
others in groups. According to Rosenthal (1993:112), there is both an
emotional and cognitive necessity for friendship in every child. He
stresses that any child who, for whatever reasons, is friendless, is at
"risk" both emotionally and educationally.
Jeremy (1987:22) concurs and states that the stress and trauma of
being alone and separated from the mainstream of society can be
devastating. Applying this statement to the school situation, there is an
urgent need for school teachers to identify and eliminate the factors
contributing to the development of isolation among school learners. In
this way teachers will create a conducive environment to help children
build healthy relationships between peers and teachers. This will even-
tually help children in their self-actualisation process, and more es-
pecially in meeting the challenge of working in groups as required in
outcomes-based education. To achieve this goal, Bullock (1992:92)
stresses the need for more research on the consequences of peer
rejection in order to provide teachers with the foundation and rationale
for effective intervention.
Analysis and statement of the problem
Albrecht (1994:57) summarises the main social characteristics of the
primary school children as follows:
• They begin to develop group (peer, gang) relationships — look-
ing for belongingness.
• They learn discrete social skills like entering and leaving groups,
exercising social planning skills like when to ask a friend to play
and when to wait, anticipate how a friend might respond to an
idea or suggested activity, considering the potential consequences
of their actions for self and others and evaluating potential out-
comes of actions and activities.
• They prefer to be friends of the same sex and same age.
• They affiliate with the same group most of the time.
• They conform to identified group norms and behaviours.
• They like to make and keep their own rules of conduct within the
group.
• They reject the participation of the opposite sex in the group.
• They resolve some conflicts without adult intervention.
Socially isolated primary school children presumably lack these
socially developmental milestones. They may, for example, lack im-
portant social skills needed for entering and leaving groups and are
unable to anticipate how potential friends may react to their actions or
viewpoints. Such deficiencies in socially isolated children may create
conflict situations in a classroom or any learning situation where group
work is required.
Primary school children are most susceptible to conformation to
peer activities (Papalia & Olds 1993:448). Through conformity to peer
activities, children develop psychologically in three major ways.
Firstly, they develop skills for sociability and intimacy, enhance re-
lationships, and acquire a sense of belonging. Secondly, they are moti-
vated to achieve and attain "integrity of the self" or a sense of identity.
Thirdly, they learn. Socially isolated primary school children lack a
sense of belonging, have a poor sense of identity and lack the oppor-
tunity to learn from the children around them.
Research has concentrated mainly on the treatment of social
isolation (Jupp & Griffiths 1990:165; Sheridan, Kratochwill & Elliot
1990:33; Christopher, Hansen & MacMillan 1991:22; Wetchler 1990:
29; Lewis & Sugai 1993:61; Rosenthal 1993:112), but little research
is available on the factors affecting social isolation. According to
Asher and Wheeler (1985:500) and Inderbitzen-Pisaruk, Clark and
Solano (1992:152), more research is needed on the causal factors of
social isolation. In addition, Asher and Wheeler (1985:500) found that
considerable research exists on adult feelings of loneliness but rela-
tively little research has been done with children.
The following are among the available research findings on the
factors relating to social isolation:
Evans and Eder (1993:166) found that the three main areas in
which negative valuations were made by learners who rejected their
peers were clustered around appearance, gender, behaviour, and men-
tal activity.
Sears, Peplau and Taylor (1991:292) found several personality
factors to be linked to loneliness. Lonely people tend to be shy, more
self-conscious and less assertive. Lonely people always have low self-
esteem, and in some cases, poor social skills. Loneliness is also asso-
ciated with anxiety and depression.
Newcomb and Brady (in Panella and Henggeler 1986:10) found
that adolescents who have low social competence and low positive
affect may either form unhealthy friendships or no friendships.
Hymel (1990:2018) found a positive correlation between negative
self-perceptions and social isolation.
Evans and Eder (1993:141) found that both low academic
achievement and low levels of perceived attractiveness are associated
with lower social status.
Inderbitzen-Pisaruk et al. (1992:151) found that loneliness in
mid-adolescent males could be predicted from three variables: low
self-esteem, the perception of uncontrollability in non-interpersonal
situations, and self-perceptions of poor social skills. In the case of
mid-adolescent females, the best multiple predictions of loneliness
were poor social skills and high social anxiety.
Apparently there is very little information on the relationship be-
tween social isolation and academic achievement, especiallyduring the
primary school years when group work is used in the learning situ-
ation. A more comprehensive approach, taking into account the causal
factors of social isolation, the effects of social isolation on academic
achievement and the methods of intervention would be useful. It was
therefore the aim of the research to address the following two ques-
tions:
What is the nature of the relationship between social isolation and
academic achievement at primary school level?
How do factors such as self-esteem, psychological well-being and
physical development relate to social isolation and should these
factors be taken into consideration for an intervention programme
dealing with the problem?
In order to answer these questions, the following empirical inves-
tigation was carried out.
Method of the investigation
Selection of the sample
The sample consisted of 180 primary school learners from three pri-
mary schools. The subjects consisted of an equal number of male and
female learners from the lower, middle and higher socioeconomic
environments. Schools were randomly selected from a list of schools
from the South Durban region. Only schools that applied a similar me-
thod of assessment, namely, where the final mark was made up of 50%
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of continuous assessment and 50% of the examination mark, were
used. This was done in order to ensure that the achievement mark
which was used in the research was obtained in the same way. The
primary school learners were selected randomly from Grades 6 and 7.
In each of the schools, 60 learners per school were selected.
Learners were randomly selected from all the class registers of each
grade. With regard to each primary school, 30 Grade 6 and 30 Grade
7 learners made up of 15 girls and 15 boys in each grade were se-
lected. The average age of learners was 11 years and 7 months.
The distribution of learners in terms of school, gender and grade
is given in Table 1.
Table 1 Distribution of learners in terms of school, gender and grade
School
Grade 6 Grade 7





















Measuring instruments used in the investigation
Loneliness questionnaire
A 24-item questionnaire designed by Asher and Wheeler (1985:500-
505) to assess children's feelings of loneliness, was used. The ques-
tionnaire focusses on children's feelings of loneliness (e.g,"I am lonely
at school"), feelings of social adequacy versus inadequacy (e.g,"I am
good at working with other children at school") and subjective esti-
mations of peer status (e.g,"I have lots of friends in class"). Learners
have to respond to each item on a 4-point scale (e.g, 1 = strongly
agree, 2 = agree, 3 = disagree, 4 = strongly disagree). A high score
indicated a greater level of social isolation.
The scale was found to be internally consistent (Cronbach's alpha
= 0.90) and internally reliable (Split-half correlation between forms =
0.83; Spearman-Brown reliability coefficient = 0.91 and Guttman
split-half reliability coefficient = 0.91). Validity of the scale was de-
termined through factor analysis (quartimax rotation). It was found
that a primary factor included all of the loneliness items (Asher &
Wheeler 1985:500-505).
Academic achievement
The March examination score of each learner was used as a measure
of academic achievement.
Rosenberg's self-esteem scale (RSE)
Self-esteem was measured using Rosenberg's self-esteem scale. This
17-item self-report measure requires respondents to indicate their per-
ceptions of themselves in positive or negative ways. Examples of items
in the scale include are: "I am able to do things as well as most other
people do" and "I can do anything I really set my mind to". Learners
respond on a 4-point scale (4 = strongly agree, 3 = agree, 2 = disagree
and 1 = strongly disagree) with higher total scores indicating a stron-
ger self-esteem.
The test-retest reliability of RSE ranged from 0.85 to 0.88. A cor-
relation of 0,.0 was also found between the RSE and the Coppersmith
Self-Esteem Inventory (Crandell in Brage, Meredith & Woodward,
1993:688), indicating concurrent validity. The scale was also found to
have convergent and discriminant validity (Inderbitzen-Pisaruk et al.,
1992:156).
Psychological well-being scale
A scale developed by Dupuy (1970) was used to measure the emo-
tional state of learners. It measures psychological mood over the past
month; feelings of sadness or homelessness; stress; anxiety; depression
and satisfaction with personal life. Learners had to respond on a 4-
point scale indicating the intensity of their feelings. (1 = Very much,
2 = Some — enough to bother me, 3 = A little bit, 4 = Not at all).
Scale scores range from 6–30 with higher scores indicating stronger
psychological well-being. An example of an item on the scale was:
"During the past month, have you been anxious, worried or upset?"
Test-retest reliability of 0.85 and internal consistency reliability
of 0.91 was established for the scale (Fazio in Doherty & Needle,
1991:331).
Physical attribute questionnaire
A questionnaire devised by Thornton and Moore (1993:475) provided
an assessment of physical attractiveness. Examples of items are: “I am
a physically attractive person " and "I have attractive facial features".
Also included in the questionnaire are items to assess self-perceived
social attractiveness. Sample items are: "I would be liked more if I
were more attractive" and "I am uncomfortable when with others who
are better looking". Both sets of items were embedded among other
statements focusing on health, stress, physical abilities and reflexes.
Item responses were made on a 5-point continuum (strongly agree to
strongly disagree) where a higher score reflected greater self-perceived
physical and social attractiveness.
Cronbach-alpha coefficients for the scale ranged from 0.82 to
0.90 indicating acceptable levels of reliability for the assessment of
physical attractiveness.
Perceived physical ability scale (PPA)
A scale developed by Ryckman, Robbins, Thornton & Cantrell (1982)
assessing self-perceived confidence in physical performance in the
presence of others was used. Sample items are "I am not agile and
graceful" and "Because of my agility I have been able to do things
which many others could not do". Learners respond on a 4-point
continuum ranging from strongly agree to strongly disagree. A high
score reflected greater confidence in perceived physical ability.
Cronbach- alpha reliability coefficient of 0.85 was recorded for
the scale which indicates that it is a reliable measure of perceived phy-
sical ability (Ryckman et al., 1982:893). Validity of the scale was de-
termined by correlating it with other similar scales. Correlations be-
tween the PPA and the Tennessee Physical Self-Concept scale and the
Physical Self-Presentation Confidence Scale (PSPC) was 0.43 and
0.52, respectively (Ryckman et al., 1982:893), indicating concurrent
validity. According to Ryckman et al. (1982:898), the scale also has
adequate discriminant validity.
Procedure used in the administration of the questionnaire
The questionnaires were administered with the assistance of the
teachers and school counsellors. It was explained to the learners that
the questionnaires were not tests, and as such, there were no right or
wrong answers. Therefore, they were asked to respond to the items as
honestly as possible. The instructions to be followed when responding
to the items were explained to the learners.
The questionnaires took approximately 60 minutes to complete.
Thereafter the achievement (March examination score) of each learner
was obtained.
Results of the investigation
To determine the nature of the relationship between social isolation
and academic achievement at primary school level a null hypothesis
was formulated stating that no correlation exists. In order to test the
null hypothesis a Pearson Product-Moment correlation was calculated
between the scores of the loneliness questionnaire and the examination
scores of the learners. See Table 2.
Table 2 Correlation between social isolation and academic
achievement
Academic achievement
Social isolation r = –0.54; p < 0.01; (n = 180)
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According to the results the null hypothesis can be rejected at the
1% level of confidence. A significant, negative correlation exists be-
tween social isolation and academic achievement. The higher the
social isolation of the learner, the lower the academic achievement
seems to be. From the results obtained, 29% ( r2 ) of the variance in
academic achievement can be explained by social isolation.
Intelligence is usually considered one of the best predictors of
academic performance. From previous research findings (Horn &
Bruning 1993:464-478; Gustafsson & Blake 1993:407-437) the con-
clusion can be made that intelligence explains more or less 25%–30%
of the variance in academic achievement. This proportion is very much
the same as the proportion social isolation explains, namely 29%. So-
cial isolation could therefore be considered an important variable pre-
dicting academic achievement at primary school level.
Given the negative relationship between social isolation and aca-
demic achievement, intervention to overcome social isolation becomes
inevitable. In order to plan such a programme, it is necessary to know
which factors relate to social isolation. Several variables were measu-
red and in each instance a null hypothesis was formulated stating that
no correlation exists between the variable and social isolation. To test
the null hypothesis, Pearson Product-Moment Correlation coefficients
were calculated. The results are given in Table 3.
















The null hypothesis can be rejected in all instances at the 1%
level of confidence.
There appears to be a high negative correlation between social
isolation and self-esteem indicating that a high level of social isolation
is associated with a low level of self-esteem. As much as 66% of the
variance in social isolation can be explained by self-esteem. The result
supports previous research findings such as that of Page (1992:150)
and Hartup (1993:12) showing that children with stronger self-esteem
have stable friendships and are less likely to become social isolates.
A high negative correlation ( r = –0.62 ) was found between
social isolation and the psychological well-being of primary school
learners. Psychological well-being is an indication of a person's emo-
tional state. Persons with a healthy psychological well-being are those
who are not anxious, depressed or aggressive. They have a stable emo-
tional make up and can easily relate to others in social situations. Ac-
cording to the results such a healthy state can be associated with a low
level of social isolation. This is in accordance with other researchers
who focused on aspects of psychological well-being, such as Sears et
al. (1991:292), Inderbitzen-Pisaruk et al. (1992:151) and Samter
(1992:213), who showed that the level of anxiety has a significant
effect on social isolation. Studies done by Kovacs and Goldston (1991:
388), Maag and Forness (1991:6), Rice (1992:429) and Koenig, Isaacs
and Schwartz (1994:27) show that there is a relationship between
depression and social isolation. Sears et al. (1991:292) also concluded
that loneliness is associated with depression and that depression could
be both a cause and consequence of loneliness. For example, depres-
sed children may be less willing to form friendships and thereby in-
crease their loneliness. On the other hand, the experience of being
lonely for a long time, may lead children to see themselves as social
failures and that might give rise to depression.
Perceived physical ability is an indication of the perception
children have of their physical capabilities. Learners with a strong
perception of their physical ability are usually confident to take part in
sports and games while those with a lower perception are usually pes-
simistic of taking part because they feel that they don't have the phy-
sical ability to enable them to succeed in such games. According to the
results a significant negative correlation ( r = –0.62 ) was found be-
tween social isolation and learners’ perception of their physical ability.
The higher the perception of physical ability the learner has, the less
isolated he/she seems to be. This finding corresponds with previous
research findings of Rice (1992:192) and Evans and Eder (1993:148)
showing that children who have higher perceptions of their physical
ability are less likely to be socially isolated since they are able to par-
ticipate more frequently in extra curricular activities and sports. In
general, children who participate in sports are more popular among
their peers and are less likely to be rejected.
A significant negative correlation ( r = –0.60 ) was also obtained
between social isolation and self-perceived physical attractiveness.
The higher the self-perceived physical attractiveness, the less isolated
the person seems to be. Primary school children think concretely and
that might be the reason why they consider physical appearance to be
an important characteristic of a friend. They might also openly tease
someone who is unattractive since they have not as yet mastered so-
phisticated social skills. The result is in accordance with that of Lau
(1990:113), Lerner et al. (1991:300), Evans and Eder (1993:166), and
Rubin et al. (1993:53) who found that children who are attractive are
generally more popular with their peers.
To ascertain whether a significant difference in isolation exists
between male and female learners, a null hypothesis was tested stating
that no significant difference exists. The results are reported in Table
4.
Table 4 The difference between the average social isolation
scores of male and female primary school learners








11.23 1.79 178 p > 0.05
There were 90 male and 90 female learners in each group.
According to the t-value of 1.79 ( p > 0.05 ) the null hypothesis cannot
be rejected. No significant difference exists between the means in-
dicating that primary school girls do not differ from primary school
boys with regard to social isolation.
Conclusion and recommendations
The results show that learners' academic achievement is related to so-
cial isolation. Learners who perform well, are more confident and have
higher social status among peers. Learners who perform poorly in
school are at greater risk of becoming social isolates. This phenome-
non implies that teachers and parents should ensure that children
experience some success in academic activities. In this instance,
Outcomes-based Education might be of help. Although Outcomes-
based Education demands greater social abilities, it can also be applied
to develop social skills. For example, self-discovery while working in
groups will be more stimulating for learners since knowledge is
acquired in a pragmatic way rather than by rote learning. Furthermore,
assessment of learners done practically rather than by written tests will
assist the weaker learners to attain some degree of success. The expe-
rience of a minimum level of success is of at most importance since
that will to some extent support the development of a positive self-
esteem. From the results of the empirical investigation self-esteem ac-
counts for a large proportion of the variance in social isolation of pri-
mary school learners. One can accept that continuous failure in tasks
and social settings will lead to the development of a negative social
self-esteem, which will ultimate lead to withdrawal from social inter-
action.
When arranging learners for group work in an Outcomes-based
context, teachers can pair off socially competent learners with social
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isolates. This will encourage socially isolates to communicate and
respond to social stimuli (such as greetings, conversing and sharing
ideas) initiated by socially competent learners. Gradually the socially
isolated ones may develop a sense of competence in relating to others
and might be able to transfer these experiences to new situations. This
will eventually facilitate a progressive development of a positive self-
esteem. It is also important that each learner in the group, especially
the socially isolated one, should feel that his/her contribution to the
project has been noted. According to Bergstrom (1994:48), by allow-
ing children to finish their work and praise their efforts, adults enhance
children's natural inclination to take pride in their activity and accom-
plishments as they work to achieve a group goal.
Adalbjarnardottir (1994:409) notes that classroom discussion on
interpersonal relationships and conflict resolution is a constructive
strategy in promoting children's social growth. Presenting learners
with hypothetical interpersonal conflicts and asking them to discuss
various possible solutions and their consequences will enable children
to provide various alternatives during interpersonal dilemmas which
they may experience.
From the foregoing, it is evident that social skill training is an in-
tervention designed to improve the behaviours which predict social
outcomes. Social skills are learned behaviours and can therefore be
taught, using structured teaching methods. Ogilvy (1994:77) mentions
four main approaches to social skill training namely; contingency
management, modelling, coaching and cognitive problem solving.
Contingency management relies on the behaviouristic principle of
using contingencies to shape behaviour, reinforcing desirable beha-
viours while ignoring undesirable ones. This cannot be used to teach
a new skill, only to encourage the performance of an existing skill.
Modelling derives from social learning theory and can be used to teach
new skills and to enhance existing social competencies. Both model-
ling and contingency management follow an inductive approach,
letting the child infer the principles of effective social interaction from
a number of reinforced or demonstrated behaviours. Coaching follows
a deductive approach. The principles of effective social interaction are
explicitly provided in the form of rules or instructions, with beha-
vioural examples and the child is expected to use these general prin-
ciples to generate appropriate social behaviour. Feedback and further
coaching are given when necessary. Cognitive problem solving is ba-
sed on teaching interpersonal cognitive problem-solving skills,
otherwise known as social problem-solving skills. This approach is
similar to coaching in that both assume that cognitions mediate social
behaviour. Interpersonal cognitive problem-solving differs from coa-
ching in that it focuses on training thinking processes rather than on
teaching specific content. It emphasises the need for children to be
able to identify difficult situations, to generate a range of possible
responses to predict the likely outcomes of each alternative and then
to select the response most likely to lead to a successful outcome. This
technique is usually part of preventive social curricular packages and
can be used with a whole class. The aim is to teach children a set of
coping or "life skills" which will generalise across a range of everyday
situations.
According to the results a high negative correlation was obtained
between social isolation and learners’ perception of their physical abi-
lity. Learners with a strong perception of their physical ability are usu-
ally confident to take part in sports and games while those with a lo-
wer perception are usually avoiding sport participation. From the
results it seems that learners who have a high perception of their
physical ability and participate in sports are less likely to become so-
cial isolates. It seems as if sport participation could be used as a
technique to overcome the problem of social isolation. However,
sporting activities should then be structured in such a way that
children with different physical abilities are catered for. Whenever
possible, sport activities should be designed in such a way that learners
are grouped according to their physical ability. This will ensure that
learners achieve some success when participating.
The empirical findings show that children who perceive them-
selves as physically more attractive in social situations have higher
social status within the group than those who perceive themselves as
unattractive. Confidence in physical appearance in social settings may
be related to extroversion, a significant personality trait in social re-
lationships.
Teachers and parents need to change the perception in children.
Children must understand that one does not have to be physically at-
tractive to be successful in social relationships. Children must be made
aware that social competence and appropriate social skills contribute
more to group acceptance than being physically attractive. Children
who feel that they are physically unattractive and may be rejected
should be made to believe that the development of good moral values,
social skills and a sense of confidence can make them easily accepted.
Both teachers and parents should also impress on children who look
for physical attractiveness in friends that such a perception is incorrect
and that true friendship lies beyond physical attractiveness.
Finally, it was shown that the average social isolation of boys
does not differ from that of girls. Gender is therefore not an important
factor. What is more important is to realise that any child at primary
school level may experience social problems and this will probably
have a negative effect on his self-esteem and academic achievement.
Social isolation could therefore be considered a learning obstacle, es-
pecially in a learning context where group work is required.
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Science achievement determinants: factorial structure of family variables
Elias Oupa Mashile
Faculty of Education, University of South Africa, P.O. Box 392, Pretoria, 0003 South Africa
In this article I report on how family variables can be included in an
analysis of the determinants of science outcomes (science achievement
and attitude). The family latent factor is regarded as an essential de-
terminant of science outcomes. The problem arises in connection with
what constitutes the family factor and which variables to use in its
measurement. The problem is particularly prevalent when structural
equation modelling is used to analyse the determinants of science
outcomes. Three aspects to this problem are presented in this article.
Firstly, the identification of variables used in the literature for mea-
suring the family latent factor. Secondly, the use of confirmatory
factor analysis to test the factorial structure of the family latent factor.
Thirdly, the use of the factorial structure in structural equation models
of science achievement and attitude. The emphasis is on the first two
aspects. The third aspect is reported elsewhere.
The research problem
The family plays an important role in determining the academic
achievement (Castejon & Vera-Munoz, 1996:22) and attitudes (Simp-
son & Oliver, 1990:6) of children. Researchers have identified family
variables that could possibly explain how the family influences certain
aspects of the child’s functioning. These family variables include
family structure, parents’ occupation and education, parental socio-
economic status, parenting styles, parental beliefs, parental involve-
ment and support in school-related matters and the perceptions
children themselves have about such involvement and support. Most
researchers only ascribe a few of these variables to familial influence
in their studies. Also, since most studies do not use the same set of
family variables, their findings often do not yield consistent results.
Furthermore, variables used by researchers to measure the family
are numerous. It therefore becomes impractical to include most known
family variables in a single investigation. The large number of obser-
vable variables used to measure aspects of the ‘family’ gives an in-
dication of the abstract nature of this concept. The family is therefore
a latent (abstract) factor that can be measured through the use of a
number of observable variables. In order to measure the family latent
factor properly, main dimensions need to be included in a measure-
ment scale. In structural equation modelling, factors that do not in-
clude most dimensions of the latent factor causes problems in the
estimation of the theoretical model. This article therefore focuses on
determining which dimensions best represents the family latent factor,
that is, the factorial structure of the family latent factor.
Literature review
Researchers (Tamir, 1989:30; Welch, Anderson & Harris, 1982:50)
have shown that the effect of the family on achievement is dependent
on specific subjects. Areas such as reading are more related to the fa-
mily environment whereas others such as science are more affected by
schooling. In this regard, Tamir (1989:33) reports that not a single
family variable (parents’ countryofbirth, parents’ occupation, parents’
education, family size, number of books at home) accounts for more
than 5% of the variance in science achievement. A limitation of Ta-
mir’s study, however, is that it failed to include other equally im-
portant aspects of the family environment such as parenting styles,
family interactions, perceptions children have concerning family
support, and the like. Omission of other dimensions in variables that
constitute a latent factor is common in the literature and results in
inconsistent results pertaining to the latent factor under consideration.
This article attempts to address this issue in connection with the family
latent factor.
In other studies, however, Tamir found that home background
exerts a significant but small influence on science achievement (1987:
92) and that a science-oriented home background affects positively
functional knowledge and understanding in science courses (1991:27).
Ma and Kishor (1997:99) found a statistically significant relationship
between perception of family support and achievement in mathema-
tics. Perception of family support was defined as students’ perceptions
of parental attitudes and behaviours towards mathematics, including
parents’ assistance, expectation, and encouragement in their children’s
mathematics learning. Similarly, Simpson and Oliver (1990:6) found
that family support of science and attitude toward science of same sex
parent accounted for thirty nine percent of the total variance in stu-
dents’ attitudes toward science. Simpson and Troots (1982:765) found
that family commitment correlated strongly with students’ science af-
fective measures.
Parental socioeconomic status
Parental socioeconomic status, as an aspect of the child’s family back-
ground, has repeatedly been shown to influence scholastic achieve-
ment (Mau, 1997:272; Castejon & Vera-Munoz, 1996:22; de Jong,
1993:203; Anderson, 1987:52; Gordon, 1986:72-73). Hobbs (cited in
Caldwell & Ginther, 1996:141) asserts that socioeconomic status is the
single best predictor of academic achievement, with low socio-
economic status predicting lowachievement. According to Brantlinger
